Let L be a multiplicative lattice. We define a proper element p of L to be weakly primary if 0 = ab ≤ p implies a ≤ p or b ≤ √ p. Our objective is to investigate the properties of weakly primary elements in multiplicative lattices.
Introduction
A multiplicative lattice is a complete lattice L, with least element 0 L and compact greatest element 1 L , on which there is defined a commutative, associative, completely join distributive product for which 1 L is a multiplicative identity. An element a ∈ L is said to be proper if a < 1 L . An element p < 1 L in L is said to be prime if ab ≤ p implies either a ≤ p or b ≤ p. An element p < 1 L in L is said to be weakly prime if 0 L = ab ≤ p implies a ≤ p or b ≤ p (See [5] ). For a ∈ L, we define √ a = {p ∈ L : p is prime and a ≤ p}(See [2] ). For any a ∈ L, L/a = {b ∈ L : a ≤ b} is a multiplicative lattice with multiplication c
for some finite subset as I={α 1 , α 2 , ..., α n } (See [4] ). L * denotes the set of all compact elements of a multiplicative lattice L. A complete multiplicative lattice (not necessarily modular) with the least element 0 L and compact greatest element 1 L (a multiplicative identity) which is generated under joins by a multiplicatively closed subset C of compact elements is called C−lattice. Like the ideal lattice of a ring, any C−lattice can be localized at a multiplicatively closed set.
For various characterizations of prime and primary elements of multiplicative lattices the reader is referred to [1] [2] [3] [4] [5] .
Weakly primary elements in multiplicative lattices
In this section we study weakly primary elements in multiplicative lattices. These concepts have been studied in [6] in the case of commutative rings and we shall begin with the following definition.
A prime element is weakly prime, a weakly prime element is weakly primary. 0 L is weakly primary by the definition but it is not a primary element. Thus, a weakly primary element is not necessarily a primary element.
Example 1 Let a, p ∈ L such that a ≤ p and p be a weakly primary element of L. Then,p is a weakly primary element in
Suppose that b ∈ L satisfies the following property:
Proof See [5, Lemma1] .
Proposition 1 Let L be a C−lattice and p be a proper element of L. Then the following assertions are equivalent:
1. p is a weakly primary element of L. 
Either
Consequently, x ≤ p and so p is a weakly primary element.
Therefore, ab = 0 L . This shows that p is a weakly primary element of L.
Theorem 1 Let L be a multiplicative lattice and p ∈ L. If p is a weakly primary element that is not primary, then p
Hence either x ≤ p or y ≤ √ p. Thus p is primary.
Theorem 2 Let L be a multiplicative lattice and {p i } i∈I be a family of weakly primary elements of L that are not primary. Then p = i∈I p i is a weakly primary element of L.

Proof We show that
√ i∈I p i = i∈I √ p i .
It is easy to see that
Thus, p is a weakly primary element of L.
Lemma 2 Let L 1 and L 2 be multiplicative lattices and let
Then the following hold:
Proof For the proof of the first assertion assume,
and only if y has one of the following forms:
The second assertion is proved similarly.
Lemma 3 Let L 1 and L 2 be multiplicative lattices and let
is primary if it has one of the following two forms.
2. (1 L 1 , q) , where q is a primary element of L 2
Proof We proved the first assertion here. The proof for the second assertion is similar and therefore it is omitted.
Then an element of L is weakly primary if it has one of the following three forms. 
